Rat heart organ culture for the study of trophic substances involved in the maintenance of normal sensitivity to norepinephrine: possible involvement of cAMP and search for other factors.
In organ culture conditions, in the absence of in vivo factors, the newborn rat right atria acquire a high sensitivity to agonists similar to that seen before sympathetic innervation and after denervation. In the present study, we examined the effects of various extracts and substances on the development of supersensitivity to norepinephrine (NE) to obtain information on the in vivo factors that regulate myocardial sensitivity. Addition of rat serum, right atrial extract, superior cervical ganglionic extract, vas deferens extract, carbachol, insulin, cortisone, thyroxin, and neuropeptide Y in the culture medium did not prevent the development of supersensitivity. Addition of NE completely inhibited the development of supersensitivity. This effect of NE was blocked by sotalol but not by phentolamine. Addition of calcitonin gene related peptide, forskolin, and 8-bromo-cAMP partially inhibited the development of supersensitivity. These results are consistent with the view that NE released from sympathetic nerve terminals in the newborn atria maintains myocardial sensitivity at normal level by acting on beta-adrenergic receptors, and that the effect may be partially mediated by a rise in intracellular cAMP concentration.